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Vishnyakov, D.Ya., Doctor of Technical Sciences,

AUTHORS :
mel'man. M.A., Candidate of Technical
Sciences and Rutskova, s.V., Engineer

TITLE: Properties of the Heat-Resistant Steel 10X12HBM®$A
(1LOKh12NVMFA)

PERIODICAL: Moscow, Aviatsionnyy tekhnologilcheskiy institut,
Trudy. No.43. 1960, pp.25-37. Termicheskaya obrabotka
i svoystva_stali i legkikh splavov :

TEXT: The object of the present investigation was to study the
effect of mechanical and’ thermal treatment on the properties of
steel 10Kh12NVMFA which is a material combining relatively good )</
corrosion resistance with high strength at room and elevated
temperatures. (The composition of this steel is such that it
contains no free ferrite; since the strengthening alloying
additions, i.e, W, Mo and V, increase the range of the a-phase,
steels of this type contain no more than 12 to 15% Cr and 2% Ni,)
The experiments were conducted on strip (2 mm thick), possessing
the following properties: U.T.S. (op) = 67 kg/mm?
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0.2 proof stress (0g,2) = 47.3 kg/mm2;  elongation (8) = 19,2%;
depth of indentation in the Erichsen test = 11.4 mm;

number of bending reversals through 180° = 9, The tensile tests
were conducted on test pieces cut from the strip in the direction
of rolling, The high~temperature properties were determined by
short-time tensile tests, carried out at a rate of strain of

0.1 !/min, where @€ 1is the gauge length of the test pilece. In
the heat treatment experiments, the specimens were hardened by )(
oll- or air-quenching; they were cooled in air after tempering.
The fatigue tests were carried out on a machine operating at 1400
to 1500 rev/min, the duration of each test being 107 cycles, The
results can be summarized as follows, (1) The optimum heat
treatment of the steel studied consists in heating it to 900 to
1000°C, quenching in air or oil, and tempering at 500 to 530°C,
The mechanical properties of steel, heat treated in this way, are:
gp = 115 kg/mm2; 00,2 = 105 kg/mm2; & = 10%; Rc (Rockwell
hardness) = 40, Secondary hardening takes place during tempering
at 450 to 500°C but the plasticity of steel is not affected by
this change, (2) The effect of temperature on the properties of
steel 10Khl2NVMFA is illustrated in Fig.3, where b0 and op are
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plotted against the test temperature (°C), the continuous and
broken curves relating to (a) hardened and tempered and

(b) annealed specimens, respectively, (3) The steel under
investigation work-hardens quite rapidly, its oy increasing to

100 kg/mm2 and its & decreasing to 1.5% after 50% cold
deformation in flat rolling, the mechanical properties of the steel
at high temperatures (up to 600°C) being similarly affected, Full
heat treatment (quenching from 900°C and 2 h tempering at 530°C)
completely removes the effects of cold plastic deformation.

(4) The effects of plastic deformation caused by various fabrication
processes can be removed by intermittent annealing at 600 to 700°C,
Annealing at higher temperatures is not possible because the steel
is liable to harden even when cooled in air. (5) Steel 10Kh12NVMFA
is susceptible to stress-corrosion cracking. This was shown by the
results of metallographic examination and mechanical tests
conducted on specimens, preliminarily heat treated or mechanically
polished, and then immersed for 10 min to 10 h in a 50% HC1
solution containing 1% of selenium dioxide. (6) Steel 10Khl2NVMFA
has good fatigue properties at temperatures of up to 500°C. This
is illustrated in Fig.6, where the endurance 1imit (o_3, kg/mm2)
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of hardened and tempered specimens is plotted against the test
temperature (°C). Acknowledgments are expressed to

Engineer V.N,Zav'yalov, who participated in this work. There are
6 figures and 4 tables.
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AUTHORS 1 Vishnyakov, D. Ya.; Piguzov, Yu. V., and Lei T'ing-ch'lan

TITLE: Temper brittienéss of structural manganese steel and the
effect of molybdenum on it investigated by the internal-fric-
tion method

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya,
no. 1, 143 - 150 '/

Experimental data are presented proving that the temper brittle
ness in manganese steel is caused by the separation of carbon and nitrogen
from alpha solution on dislocations, and that molybdenum inhibits this pro-
cess. Two steel compositions were studieds

(%) ¢ Mn Mo si s R N 0

no. 1 0.42 1.80 - 0.21 0.020 0.013 0.016 0.00020
no. 2 0.40 1.89 0.54 0.14 0.032 0.015 0.01%  0.00019
The steel was melted in a high-frequency induction furnace, cast into 37-kg
ingots, forged at 1,250°C and annealed a* 850°, Impact tes! specimens were

/
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cut from square billets and hardened in oil-heat no. 1 at 830°¢, heat no. 2
at 890° (which corresponds to the Acg+500 point). Part of the quenched
specimens were tempered at 350 - 6350 (with 50° intervals) with 2 hours
goaking. Half of these specimens were rapid-cooled (in water), half of them
slowly (in the furnace). Other specimens were texpered at 650%, cooled
rapidly (producing a tough state), then part of them was embrittled oy hold-
ing at 5000 for 12 hours. Rods of annealed steel 6 mm in diameter were
dravn with intermittent annealings (650°, 1 hr) in a vacuum furnace to 0.8
mm diameter, and this wire annealed in a vacuum at 850°C for 2 hrs. The
0.8 mm diameter and 115 mm long specimens were heated at Acz+50° (5 min)
inside austenite steel pipes, and cooled in oil. This quenching method pro-
tectel the specimens from decarbonizing. The internal friction and the
shear modulus were measured simultaneously in a Pr4 -MUL (RKF-MIS) vacuum
relaxator at a frequency of 1 c that pad been described previously {Ref. 9t
Yu. V. Piguzov, V._S. Postnikov. fr-55-448 (PS-55-448) instruments and
stands. ITEI, 1945] using a method that made the experiment data comparable.
This method had been described in two publication3s: Ref. 10: Yu. V. Piguzov,
L. S. Fedotovae, M. F. Alekseyenko. Trudy konferentsii po relaksatsionnym
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yavleniyam v chistykh metallakh i splavakh (Procesedings of the conference
on relaxation phenomena in pure metsls and alloys), Metallurgizdat, 19603
Ref. 11: Yu. V. Piguzov, W. I. Bayazitov. Izv. vyssh. uch. zavedeniy. Cher-
naya metallurgiya, 1960, no..3.. A drop of impact resistance was found in
no. 1 steel in the 450 - 550°C range (Fig. 1, a). The addition of 0.54%
Mo raised the impact resistance after tempering at 350 - 550°C and reduced
it after tempering at 650°C (this phenomenon was noticed in a previous in-
vestigation, too). The presence of Mo in steel (as in no. 2) completely
eliminated the difference in impact resistance after different coolings
from the tempering temperature (Fig. 1, b), but a general decrease of im-
pact resistance at 500 - 600° tempering was noticeable. Conclusions: 1)
Structural manganese steel (0.4% C, 1.6% Mn) tends to temper trittleness
both at slow cooling after high-temperature tempering and after embrittle-
ment (5000C, 12 hrs?. The addition of 0.9547% Mo had a high reducing effect
on this tendency. 2) The internal-friction.method is well suited for study-
ing the temper britflepess phenomenon and its nature. The physical mech-
anism of temper brittleness in manganese steel revealed by the method con-
sists in the liberation of carbon (and nitrogen) from the solid n-solution
(due to different solubility at different temperatures) on dislocations
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(mainly on the boundaries of grains and blocks), which prevents plastic de-
formation preceding rupture, i.e. makes rupture brittle. Molybdenum in-
hibits the liberation of interstitial atoms from -solid solutions and thus
effectively reduces the tendency to temper brittleness in manganese steel.
There are 7 figures and 11 references: 9 Soviet-bloc end 2 non-Soviet-bloc.
The two references to English-language publications read as follows: E.
Klier. Tr. A.S.M., 43, 1951, 935; Lo-ching Chang, J. Mech. Physics of
solids, 3, 1955, 212, .

ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute)

SUBMITTED: March 14, 1960

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860110005-9"



"APPVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860110005-9

FETTSOATRNCEI SR L Tk AL
2 RIS TtIes D i LN (ST ERe e T S T

$/536,/61/000/030/001/017

D217/D305
AUTHORS: _;;;E;z:E;!l’QLXR.'“DOCtor of Technical Sciences, Professor
i alova, A.A., Candidate of Technical Sciences,
Docent
TITLE: Influence of tungsten, niobium and zirconium on the

stability of austenite and the hardenability of
chromium-nickel steels for machine construction

SJURCE: Moscow. Aviatsionnyy tekhnologicheskiy institute. Trudy,
No. 50, 1961, Voprosy metallovedeniya, 5-16

TEXT: The mechanical properties of medium sized components made from
Cr-Ni-Mo steel 403(#MA (40KhNMA) which has a relatively low alloy
content, are not inferior to those of more highly alloyed Cr-Ni steels.
However, the former contains expensive Mo which it is desirable to re-
place with other elements capable of reducing the tendency to secondary
temper brittleness and of increasing the hardenability of the steel.
The elements, W, Nb, Zr and Ti in various proportions can be considered

AN
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for this purpose. Ingots, weighing 40 kg, of 40KhN-type steel alloyed
with Mo, W, Nb and 2Zr in different proportions, were made. The chemical
composition of these steels is shown in Table 1. The critical points of
the steels were determined, martensite curves plotted and the kinetics
of isothermal transformation were studied by means of S-curves. The
hardenability was then studied by means of the Jominy test. Engineers
N.A. Kozlovai and E.Ya. Vel 'mozhnyy participated in the experimental
worke It was found that the alloying elements W, Nb and 2Zr have
virtually no influence on the temperatures of the critical points of the
steel 40KhNM. Mo depresses the critical points on heating to a some-
what greater extent than the other elements. The Ms points of the steels

investigated are within the temperature range 270-300°C. The S-curves
plotted for steels 40KhN, 40KhNMA and 40KhN containing Nb, Zr and w
reveal complications in the kinetics of isothermal transformation of
austenite. The austenite of steel 40KhN is practically equally stable

in the pearlitic and troostitic regions. Addition of the strong carbide-
forming elements Mo, W, Zr and Nb changes the kinetics of isothermal
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transformation of austenite. The stability of austenite in the troostis
tic region becomes: no less than in the pgarlitice gn raising the tempera-
ture of preliminary heating from 830-850 C to 1080 C, the S-cuive shifts
to the right in all cases, and the stability of austenite in the pear-
litiec region increases 85-15 times., In the troostitic region it increases
only to an insignificant extent. Investigation of the hardenability of
the stecls has shown that those containing Mc, Zr and W possess a hizh
hardenability in cross sectiona of more than 200 mm diameter. Steel

40KMN gnd that containing Nb possess a limited hardenability. Thers are
11 figures, 3 tables and 4 Sovietabloc reforences.
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AUTHORS: Vishnyakov, D.Ya., Doctor of Technical Sciences, Professor,
ovalova, AsA-y Canlidate of Technical Sciences, and
Chudareva, L.P., Engineer
TITLE: Case hardening of stainleas steels
SOURCE: Moscow, Aviatsionnyy tekhnologicheskiy institut, Trudy,

No. 50, 1961, Voprosy metallovedeniya, 17-27

TEXT: Processes for the case hardenin -of the stainless steels 2 X'13

(2Kh13), X17Hg (Khl7N2), 13>°14HBGPA (34 738) ((1L3Kh14NVFRA (E1736))

and 13 12HBMPA(IY961) (13Kh12NVMFA (E1961)) have been developed

during the last few years and have since found wide application. The V/
case hardening of the above steels is best carried out in a gas carbu-~ —
rizer at 930-10000 C for 5=~15 hours. As a gas carburizer is not always
available in factories, the development of methods of pack-carburizing
stainless steels is of considerable interest. The authors' initial
experiments in this direction were unsuccessful, as the depth and carbon
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concentration of the diffusion layers obtained proved © be variable,

The main reason for this variation was the roady formation of strong
oxide films on the surface of the stainless ateels. The purpose of the
present investigation was to develop a satisfactory case hardening process
for these steels, using solid carburizing me dia, by using a more active
carburizing medium and by preventing formation of oxide film on the steel
surface. Protective pastes or graphite were applied to the ground or
etched surfaces by immersing the specimens in an aqueous emulsion there-
of; this yielded a layer of 2-3 mm thickness. After drying, the speci-
mens were packed in the respective carburizing media, together with

other specimens free from protective pastes, for comparison purposes.
Chemico~thermal treatments were given to the steels 2Kh13, Khl7N2 and
13Kh12NVMFA, using protective pastes and various carburizing media at
various temperatures and soaking times. The authars conclude that case
carburizing of stainless steels using solid carburizing media is possible,
and recommend the following composition for a carburizing medium (parts

by wt.): (1) 50 charcoal, 50 BaCOx and 1 Nazcos; (2) 50 wood charcoal,
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75 BaClz, 3 NaCl and 15 K4FB(CN)6; (3) 3 wood charcoal, 50 BaCO_ and
w0

5 Nil,Cl.

To protect a stainless steel surface against the formation

of oxide films during heating to carburizing temperatures, greasing with

graphite or a paste consisting of 45 parts by wt,

ivory black, 20

parts by wt, BaCOs, 20 parts by wt, Na2C03 and 15 parts by wt, K4Fe(CN)6

is recommended,

Cementation should be carried out at 950 or 10000°C¢

Raising the temperature accelerates diffusion and enables the processing

time to be somewhat reduced.

treatment leads to an increase in the thickness of the la er,

Increasing the period of chemicoothermal

The opti-

mum thermal greagment consists of oil quenching from 1000 C and cold Vv’
working at 60-70"C with subsequent low temperature tempering at 150-170 C —
Such treatment results in a surface hardness of 62-66 Rockwell C,
are 8 figures, 5 tables and 3 references:
bloc.
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AUTHORS 3 Vishnyakoy a.; Doctor of Technical Sciences. Professor,
and Paisovy, A.I., Engineer

TITLE: Nature of the intercrystalline brittleness of technical
iron in the cold state

SOURCE: Moscow. Aviatsionnyy. tekhnologicheskiy institut, Trudy,
No. 50, 1961, Voprosy metallovedeniya, 28-~36

TEXT: In order to elucidate the nature of brittleness, i.e. the mechan
ism of the influence of oxygen on the ductile/brittle transition tem-

perature of iron, an investigation was carried out using four melts D//
of technical iron, containing 0.026-033% c, 0.021-0.040% Mn, traces of
Si; 0.027-0.030% S, 0.009-0.010% P and 0,043-¢.068% 02.. The iron was -

melted in industrial open hearth furnaces, cast into ingots of 750 kg
and rolled into billets and then into sheef of various thicknesses
(2-4 mm). The sheets were annealed at 780 C and cut into specimens,
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The latter were annealed in a labogatory furnace at 920°c or at 875°C '//
for 2 hours, furnace_cooled to 600 °C and finally cooled in air. 4 -
metallographic investigation of sections etched for 2.3 minutes in a
saturated alcoholic solution of picric acid was carried out, The dis..
tribution pattern of cracks produced in brittle specimens by fracturing

them was also studied, Finally, the condition of the grain boundarices

in iron in the brittle and ductile states was investigated under an

electron microscope. The brittle fractures were studied in the uretched
condition,. It was found that microscop:ic inclusions and precip:tates

along the grain boundaries are not responsible for the intercrystallipe
brittleness of technical iron: The britileness is the result of interw
crystalline adsorption of dissolved oxygen which leads to a weakening of

the grain boundaries, There are 9 figures and 10 references. 7 Sovist.

bloc and 3 non-Soviet.blot, The reference to the English-languags puvb-
lication reads as followa: « Seybolt: Journal of Metals, 1954, Sept,
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AUTHORS: Vishnyakov, Doctor of Technicall Sciences, Professor,
and Paisovy Ac-l.y Engineer
PITLE: Susceptibility of low-carbon electrical engineering steel
to magnetic ageing and methods used for estimating this
tendency
SOURCE: Moscow. Aviatsionnyy tekhnologicheskiy institut, Trudy!

No. 50, 1961, Voprosy metallovedeniya, 37-41

not more than 0.025% C, 0.025% Si, 0.035% Mn. 0.030% S, 0.015% P and
0.030% Cu. However, the N, and 0, contents are high (up to 0.02% and

0.1%, respectively). This steel exhibits a tendency to magnetic ggeings -~
which is of great practical interest in the temperature range 100 C and
below. Prolonged soaking at 50-100 C leads to a considerable increase

in the coercive force of this steel. The energy of activation of the

TEXT: The low carbon electrical engineering rimming steel A contains ////

Card 1/3
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determined only by the precipitation and coalescence of the metastable
nitride Fe16N2° From the results of tests at 100, the magnetic ageing

at lower temperatures can be estimated approximately by means of a formu-

la
&S ’;"1:3500('1‘1 "T'l )s
~ 2 1 2
where v 1 and ifé are equivalent periods of ageing at the temperatures
T1 and T2, respectively. The tendency of the steel . to magnetic ageing
can be estimated from the absolute increase in coercive force. There

are 3 figures and 4 references: 1 Soviet-bloc and 3 non=Soviet-bloc. The
references to the English-languageé pﬁblicatibns'read as follows: L.Jo

Dijkstra, J. of Metals, 1949, vo. 1, no. 3; K.H. Jack: Proc. 4f the
Royal Soc., Series A, 1951, v. 208, no. 1092; G.R. Booker, J. Norburg, U///

A.l.. Sutton, J. of the Iron and Steel Ipstitute, 1957, v. 187, no. 3

—
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r of Technical Sciences,

Docto
f Technical

AUTHORS: Vishuyakov, D Ya.,
Prolessor, Figel'man, M.A:y Candidate ©
Sciencesy and Nazarov, G.I., Engineer
TITLE: Isothermal heat treatment of the steel 13X 12 HB@MA
(13Knh12NVFMA)
ekhnologicheskiy jnstitut. Trudys
metallovedeniyu, 42«51

of the above steel for igothermal //
ertaken with a view to reducing warping of thin
shaped components and of improving their machinability by cutting. Using—
specimens made from steel rods of 40 mm diameter, the temperatures of

the critical points of the steel were determined by means of a differ=
ential optical di;atometer. The MB point was determined by means of a
nisometer, DY gixing the instant at which the magnetic phase

both at a constant temperature during soaking in a thermostat,
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TEXL: The study of the suitability

heat treatment was und
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and under conditions of fixed-rate cooling of the specimen in air, with
a thermocouple soldered on to it. The proportion of residual austenite
after various heat—treatments and after treatment in the cold was deter-
mined by means of the magnetic anisometers The kinetics of the isother-
mal decomposition of supercooled austenite were investigated by means

of hardness tests and microstructural analysis. oThe isothermal treatment
consisted of heating the steel specimens to 1000 C, holding them for

30 minutes in potassium nitrate at 220 C (i.e. the Ms point) and at

32000 (i.e. above the Ms point), followed by cooling in air and finally

tempering at 500°C and 600000 Since components made of the steel ine
vestigated are usually subjected to elevated temperatures in service,
the stress to rupture of conventionally heat treated specimens was
compared w%th that of isothermallyztreated ones, The tests were carried
out at 600 C at a load of 27 kg/mm The resistance to scale formation
was estimated from the gain in weight of cylindrical gpecimens with
ground and sand-blasted surfaces after goaking at 600 C for 25, 50 and
100 hours. The machinability of conventionally and isothermally treated
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specimens was also studied.: It was found that the steel investigated

is somewhat stronger after isothermal treatment than after conventional
heat treatment, consisting in quenching and tempering, The impact ree
sistance is practically identical after both treatments. The increased
strength imparted to the steel by isothermal treatment is retained up to
500°C. Isothermal treatment ensures a higher resistance to scale forma=~
tion in the case of rough machined specimens, but has no advantage in
the case of fine-finished (e.g. ground) specimens, The corrosion re-
sistance of the steel is independent of the nature of its thermal his-
tory (within the limits of the procedures investigated), and is de-
termined mainly by the method of surface treatment. The finer the ma-
chining, the higher will be the corrosion resistance. Heating after
severe grinding reduces the corrosion resistance of the steel. The
optimum conditions for cutting the above steel are attained by normal
heag treatment with o0il quenching and isothermal treatment (soaking at
320°C). There are 5 figures and 6 tables.
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of the isothermal trans
termediate range

. PERIODICAL:.Izveatiya vysshikh uchebnykh zavedeniy, Chernaya
metallungiya, no.11, 1962, 163-169 :

TEXT: The following were studied by magnetometric and ‘

méﬁallographic methods: the kinetics and structure of the products,
otﬁthe intermediate Qustenite transformation of structural ¢

. manganese steels; the influence of alloying elements on the
transformation; the conditions of auto—inhibition of the process !
" and of the superimposition of the secondary pearlite transformationl

The composition of s

teels studied wast’ 0.&070.42% Cj3
1,80-1.96% Mn; 0.14-0.21% Sij 0.019-0.032% S} 0.
-

01’)—0.015‘/6 P
. one specimen also contained 0.54% mo lybdenum, and another 0.48% Mo
~ and 0.17% Ti.

It was found that for manganese steel the upper
limit of the intermediate range in w

hich the decomposition of
austenite begins with the formation of a

feather-1like «-phase, on
which the process of separation of socondary pearlite is then
. card 1/2 L '
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superimposed, lies in the range 490-550 °c. Alloying with Mo
results in two minima for .the stability of austenite (580 and

430 °C). The stability of austenite in the pearlite range is
strongly increased, and alloying with Ti increased still more the
stability of austenite in the pearlite range, . Isothermal trans-’
formation in the upper part.of the intermediate range,
characterised by the formation of pearlitic, troostite with super-
imposition of secondary pearlite transformation, is apparently a
common phenomenon with all structural steels, Slowing down of the
pearlite transformation by alloying leads to an increase in the
amount of pearlitic troostite and the appearance on the kinetic
curves of definite inflections in the upper part of the inter-
mediate range, indicating the beginning of superimposition of
~secondary pearlite transformation on to troostite,

. There are 7 figures and 1 table.

" ASSOCIATION: Moskovskiy institut stali i splavov
(Moscow Institute of Steel and Alloys)

: SUBMITTED: August 11, 1961
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TITIE: Effect of boron on the structure and properties of heat-resistant
Kh16N25M2V5 steel N

GOURCE: IVUZ. Chernaya metallurgiya, no. 11, 1966, 110-112

TOPIC TAGS: heat resistant steel,‘ chromium nickel molybdenum steel, boron containing|
steel, tungsten containing steel, steel structure, steel pmperty/lG116N2SlQV‘5 steel

ABSTRACT: Cast specimens of Kh16N25M2V5 steel containing 0.005—0.14% B were codl
annealed at 1200C for 1.5 hr, vater quenched, end aged at 600--800C for 20 hr.

As-cast specimens had a dendritic, coarse-grained structure with nonuniform distri-
bution of carbides within grains and a carbide network at grain boundaries. Annealing
‘| brought about the dissolution of carbides. Aging produced the precipitation of

.| secondary phases uniformly distributed wvithin grains. In steels with 0.09% B and

| 0.14% B, the precipitated particles vere very dispersed after aging at all tenperamrr
tested. Alloying with 0.05—0.14% B intensifies the aging in p oration to borca
content. Bteel vith 0.14% boron had & hardness of 195—205 kg/:;g, compared with -
157 ¥c/mm2 for steel containing 0.005% B, at contents of 0.05-0.09%. However, at ' |,

Lcord 172 ‘ Upc: 669,134,018, b5 : 669761 : 669,011
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r limit
850C the hardness drops significantly, indicating that m‘fﬁﬁiﬁi vas foend to
tionsl range for this steel, The optimm bovon Qo7 €85 "o 5 ¥ " je1a:
of the opgr;gx Steel with 0.05%° B had & tensile strength of 34.3 kg o l:6 o i
| Serengtn of 23,7 xefm?, an eloogatlon of 20,96 2 TN L™t 20,0 kelmts
- ife (under a stress of 20 kg/wr™) O . e :
: de.k:;l:‘zlmlé.";.(”oﬂg and 65 hr for steel \d.t.ho;:t boron .ngrlzz oa:gl. oy
;I.S ka/m?, 9.2, 2.31§, an 90 br for steel with 0.14% boron. Orig.
. ; s 7 * R .
- | b figures. - '

. : m.m 107 -|
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; AUTHOR: _VishnyshoY, D. Ya. {Doctor of technical sciences; Professor); Sovelove,
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i
H TITLE: The effect of the rate of rolling from the homogenizing temperature on the

structure and properties of KhNTTTYuR (EIL37B) elloy

SOURCE: Moscow. Aviatsionnyy tekhnologicheskiy institut. Trudy, no. 66, 1966,
Struktura 1 svoystva aviatsionnykh gtaley 1 splavov (8tructure and properties of

aircraft steels and alloys), 21-~32

TOPIC TAGS: nickel chromium aluminum alloy, titanium containing alloy, boron con-, _
taining alloy, alloy homogenization, cooling rate effect, alloy structure, slloy

property/ KhNTTTYuR alloy

ABSTRACT: The structure and properties of lQ\NTTTYuR(EIhBﬂC) nickel-base 8110Y,
homogenized at 1080¢ for 8 hr, cooled ot aifferent rates (in water, 0il, air or in  }—
furnace) and then aged at 750C for 16 hr, have been investigated. Tests at room
temperature showed that . specimens cooled at & rate of 500 °/min (oil quenched) had
the highest atrength and ductility: tensile strength 96.0 kg/mmz, yield strepg‘b‘n

69.8 kg/mm?, elongation of 18.8%, reduction of aren 22.5%, The notch toughness also

UDC: 669,017:669.15'24
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increased with the increasing cooling rate from 2 kg'm/cm? in specimens cooled at &
rate of 1 °/min to 6 kg-m/cm? in water-quenched specimens. The highest rupture
_strength was observed in specimens cooled at a moderate rate of 20 °/min. Specimens
“cooled at a higher or at a lover rate had lower heat resistance. Air cooling

(140 °/min) causes decomposition of y-solid solution end the precipitation of the

Ni (Ti A1) strengthening phase at 780C. At lower cooling rates the decomposition

of solid solution begins at a higher temperature (900C at 1 °/min rate). The
particle aige of the strengthening phase decregsea with increasing cooling rate:
1200—~2500 at 1 °/min and less than 500 A at 20 °/min, The microsturcture of
the alloy with a maximum rupture strength is chgracterized by a uniform distribution..
of the strengthening phase particles (300—500 gx)' within grains of y-solid solution,
an accumulation of chromium carbides, primarily at grain boundariea, and by the
presence of layers of solid solution free of the strenthening phase along the grain

boundaries, vhich prevent failures at small amounts of deformation. Orig. art. bass,
6 figures and 2 tables. ‘ R e -
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. AUTHOR: _Vishnyakov, D. Ya. (Doctor of technical sciences, Professor); Sovalova, A. A.
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| ORG: none

TITLE: Effect of carbide=forming elements on the kinetics oflisothermal transforﬁa—
tion of austenite and the mechanical properties of mangenese-molybdenum steel

SOURCE: Moscow. Aviatsicnnyy tekhnologicheskiy institut. Trudy, no. 66, 1966,
Struktura i svoystva aviatsionnykh staley i splavov (8tructure and properties of
aircraft steels and alloys), 5-15

TOPIC TAGS: manganese molybdenum steel, low alloy stezl, tungsten containing steel,
niobium containing steel, zirconium containing steel, titanium containing steel,
vanadium containing steel, steel heat treatment, steel mechanical property ,
structu el sec)

ABSTRACT: In a search for nickel-free structural steels suitable to replace Cr-Ni,
Cr-Ni-Mo and Cr-Ni-W steels used in machine building, a study has been made of the
effect of carbide-forming elements on the kinetics of isothermal transformation of
sustenite and the mechanical properties of manganese-molybdenum steel. Fourteen
heats of Mn-Mo steel, containing 0.40—0.48% C, 1.52—1.79% Mn, 0.28—0.30% Mo and
one or more carbide-forming elements W, Nb, 2r, Ti, and V, vere tested. Analysis of
the test Gate showed that steels conteining 0.62% W; 0.Lh% W and 0.19% Ti; 0.U1% W

| Card 10 uDC: 669.017.669.15'17'28
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and 0.16 Zr; 0.36% W and 0.18% V; 0.35% W, 0.02% Zr, and 0.20% Ti; or 0.28% % Q.16% Kb
and 0.18% Ti nad high mechanical properties and nign hardenability (D; > 209) :
comparable to those of high-alloy Cr-Ni, cr-Ni-Mo and Cr-Ni-W steels and that they
can be recommended. as substitutes for the latter. After oil quenching from
8l;0——900C and tempering at 600C for 2 hr followed by water quenching, the steels
nhad a tensile strength of 100.0—124.0 kg/mm?, a yield strength of 85—109 kg/um?;
an elongation of 13.0--16.0%, a reduction of area of 48,2--55.5%, end an impact
toughness of 8.8—~12.1 kg'm/cmd. Orig. ert. has: 3 figures and 6 tables.
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iAUTHOR. Kolachev, B. A. (Candidate of technical sciences); Livanov, V. A.(Doctor of
technical sciences, Professor); Vlshnyakov D. Y. (Doctor of technical sciences, Professor):
Lyasotskaya, V. 8. (Engineer) ~ """

ORG: none
TITLE: Isothermal transformations in alloys of titanium with molybdenum

SOURCE: Moscow. Aviatsionnyy tekhnologicheskiy institut. Trudy, no. 66, 1966. Struktura
i svoystva aviatsionnykh staley { splavov (Structure and properties of aircraft steels and alloys),
39-52

TOPIC TAGS: isothermal transformation, titanium base alloy, molybdenum, bphaae diagram,
martensitic transformation

ABSTRACT: The literature on the isothermal transformations of alloys in the Ti-Mo system
shows certain gaps. Thus, e.g. Bungardt and Ruedinger (Z. Metallkunde, 1961, no. 52(2))
specify below the initial temperature M; of martensitic transformation only the line of the be-
ginning and end of decomposition of the o' ~phase whereas both the p-phase and the a' -phase

Card _1/3 UDC: 669.017:669.295'28
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should isothermally decompose within the temperature range between M1 and the final tempera-
ture Mf of martensitic transformation. To fill this gap the authors investigated specimens of
titanium alloys containing 2, 6, 9 and 13% Mo and, on the basis of the change in hardness follow-
ing isothermal treatment and according to the results of metallographic, selective radiographic
and dilatometric analyses, they constructed the pertinent isothermal transformation diagrams.
Isothermal treatment of the specimens was accomplished by placing them in an electric furnace
at 1000°C for 1 hr and thereupon transferring them to tin, lead or salt baths (at 300, 400 and
500-800°C, respectively) and, after definite intervals of time, cooling them in water. Findings:
the isothermal transformation diagram (ITD) for the alloy Ti+2% Mo is represented by two se-
ries of lines describing the beginning and end of the decomposition of the B- and o' ~-phases.
Within the temperature range from Mi to M, these two series of lines overlap; the same applies
to the ITD for the alloy Ti+6% Mo. On the ofher hand, the ITD for the alloy Ti+8% Mo also in-
cludes a line of formation of the w-phase (at temperatures of <450°C). For the alloy Ti+3% Mo
.|the ITD is represented by lines of the beginning and end of decomposition of the f-phase and by
_ |2 line restricting the region of existence of the w~phase. These lines overlap and the region

(o +B +w) appears on the diagram. Thus increasing the Mo content above 9% complicates the
formation of the w-phase and shifts to the right the lines of tho beginning of the segregation of
this phage. The isothermal decomposition of the o'~phase in T1 alloys is usually accompanied

 Card 248
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12 figures, 1 table.
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.| AUTHOR:. Vishnyakov, D. Ya. (Doctor of techrilcal sciences, Professor); Kolachev, B. A.

(Candidate of technical sciences); Lyasotskaya, V. 8. (Engineer); Lebedeva, V., D, (Engineer)

ORG: none

TITLE: Isothermal transformations in alloys of titanium with chromium

SOURCE: Moscow. Aviatsionnyy tekhnologicheskiy institut. Trudy, no. 66, 1966. Struktura
i svoystva aviatsionnykh staley i splavov (Structure and properties of aircraft steels and alloys)
53-62

TOPIC TAGS: titanium base alloy, chromium, isothermal transformation, phase diagram

ABSTRACT: The literature on this subject 50 far provides no information on isothermal
transformations in alloys of the Ti-Cr system with hypo- and hypercutectoid compositions. To
fill this gap, the authers constructed isothermal transformation diagrams (ITD) in alloys of
Ti with 6 and 11% Cr (hypoeutectoid), 15% Cr (eutectoid) and 20% Cr (hypereutectoid) according
to the change in hardness with isothermal treatment as well ag according to the results of
metallographic, radiographic and dilatometrio analyses. Isothermal treatment at 600°C was |

Card 1/2 UDC: 669. 017: 669.295'26
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accomplished by rapidly cooling the specimens from a high temperature to the temperature of
treatment, and at 550°C and below, after quenching. In both cases the isothermal treatment
at > 300°C was performed in lead baths, and at 300-100°C, in baths of Wood's alloy. Findings:
the hypoeutectoid and hypereutectoid alloys display two minima of B-phase stability: the low-
temperature minimum, associated with the formation of the w~phase, and the high~temperature
minimum, conditioned by the hypoeutectoid segregation of the a~phase or TiCrz. Increasing
the Cr content above 6% complicates the segregation of the w-phase and shifts to the right and
downyard b linee 0f the_commennemap), 08, vis rreEetlogs., Theo Tas oS orroasion £y o
“cutectoid segregations is the slower the closer the alloy's composition to the eutectoid point
is. At low temperatures the p -phase decomposes nonuniformly; this is due not so much to the
chemical heterogeneity of grains as to the heterogeneity of substructure, arising on rapid
cooling of specimens or during the subsequent isothermal treatment. This substructure forms
as a result of thermal stresses and the subsequent redistribution of dislocations. Orig. art.

B | has: 10 figures.
SUB CODE: &, 1l, 20/ SUBM DATE: none/ ORIG REF: 003/ OTH REF: 006
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AUTHOR: Vishnyakov, D. Ya. (Doctor of technical sciences, Professor); Bystrova, N. A.
(Engineer) )

ORG: none

TITLE: Effect of 'rare-ez‘u'th elements on the structure and properties of KhI6N25M2V5 steel

SOURCE: Moscow. Aviatsionnyy tekhnologicheskiy institut. Trudy, no. 66, 1966, Struktura
i svoystva aviatsionnykh staley i splavov (Structure and properties of aircraft steels and
alloys), 33-38

TOPIC TAGS: chrotﬁuum-duka steel rare earth element, cerium, praseodymium, metal
grain structure, hardness, mechanical property / Khi6N26M2V5 chromium-nickel steel

ABSTRACT: The effect of cerium (0.02%) and praseodymium (0.02%) on the structure, hard-
ness and mechanical properties of cast Kh16N25M2V5 chromium-nickel steel at 800°C was in-
vestigated. Untreated specimens of this steel contain irregularly shaped inclusions of oxides,

sulfides and oxysulfides, whereas the specimens treated with Ce and Pr contain spheroid in-

clusions and, further, display a greater number of carbides. Hot Brinell hardness tests of

UDC: 669.017:669.16'26'24'28
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specimens aged at 600, 700, 750, 800 and 900°C for 20 hr showed that the hardness of steel
treated with Ce and Pr is superior to the hardness of untreated steel regardless of aging tem-
perature, while mechanical tests showed that the plasticity and breaking strength at 800°C of
steel treated with Ce and Pr are superior to those of untreated steel. Evidently the addition

of Ce and Pr activizes the processes of aging, increasing hardness of Khl16N26M2V5 steel to
200 kg/mm? from 145-155 kg/mm2 at 800°C. Theso findings are in agreement with the data of
other investigators, indicating that rare-earth elements form with Fe small regions of solid
solutions, alter the position of the critical points and narrow the y-region. Under the influ~
ence of rare-earth elements the carbon in the castings gets redistributed and the segregation
of the other alloy elements (Cr, Mo) is enhanced. It thus may be assumed that the activization
of aging processes is assocluted with the decrease in the solubility of carbon in austenite in the
presence of Ce and Pr. The positive effect of Ce and Pr on properties at high temperatures is
also attributable to the attendant elimination of impurities from grain boundaries and the cbange
| in the state of these boundaries due to the ability of rare-earth elements to get dissolved in
boundary volumes and reduce the diffusion mobility of Cr atoms, Orig. art. has: 11 figures,
1 table,

SUB CODE: 13, 11/ SUBM DATE: none/ ORIG REF: 009
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;AUTHOR: Bystrova, N. A. (Engineer); Vishnyakov, D. Ya. (Doctor of techinical sciences,
Professor)

ORG: none

TITLE: Hardness of high-temperature steels at elevated temperatures as a function of their
alloying and heat treatment

SOURCE Moscow. Aviatsionnyy tekhnologicheskly institut. Trudy, no. 66, 1966. Struktura
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ABSTRACT: It is known that the indicators of hardness and high-temperature strength are
interrelated. In this connection, the authors investigated the effect of alloy elements and

aging temperature on hot hardness at 800°C. The investigation was performed with Cr-Ni
steels alloyed with Al (steel 1), W (steel 2), W and Mo (steel 3), W, Mo and Ti (steels 4 and 5)
and W, Mo, Ti and Al (ateel 6), heat-treated by the following method: hardening (heating at 1200°C
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for 2 hr with subsequent water cooling) and aging at 600, 700, 750, 800, 850 and 990'0 for i
20 hr. The specimens thus treated were subjected to Brinell hardness tests at 800°C.
Findings: steel 4, alloyed with a small amount of Ti, is the least hardenable, while steels 5
(containihg Ti) and 6 (containing Ti and Al) are the most hardenable (Fig. 1).
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The hardening of steels 5 and 6 occurs more intensely owing to the lormativn of a new harden- |
ing phase with having the general formula of B-NlaTl. The optimal aging temperature is 750~
800°C. As the duration of the hot hardness test increases (from 0.5 to 16 min) the hardness of
stecls decreases; this corresponds to the pattern of variation in strength during stress-
rupture tests and is evidently associated with the development of processes of plastic deforn~
ation at high temperatures. This was confirmed by subsequent mechanical tests which also
pointed to a direct correspondence between hardness and strength charactoristics: the maxi-
mum long-timo hardness of 136 kg/mm, achicved after aging at 750°C, corresponds to the
longest time to fracture (40 min). Thus the hot hardnese test method makes it possible to
classify the investigated steels according to the level of high-temperature strength. The test
findings show that high-temperature hardness is a sufficiently objective indicator of the high-
temperature strength of the investigated steels. Thus steel 1, which displays high hardness at
room temperature, displays the least hardness and stress-rupture strength at 800°C, while
steel 6, which occupies an intermediate position as regards hardness at room temperature,
proved to have the highest high-temperature strength at 800°C. Orig. art. has: 4 figures,

2 tables. _
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valtperin, A.I., Cundidate of Technicel deienees, and
Vishnyakov, L.V., FEnzineer

New Machire for Bending 529 mm Pipes (Novyy stanok dlya
gnut'ya trub diametrom 529 mm)

Stroitel'stvo truboprovodov, 1959, Nr 2, pp 25-29 (USSR)

In accordance with drawings of the designing bureau of the
"Gazstroymashina" and "VNIIST" a new machire, the UGT-7 has
been turned out by the 'MEMZ" (Experimental Mechanical Plant in
Hoscow) for cold bending ©f +thin walled pipes of 219-529 gm
diameter. The new machine works on the principle of bilateral
compregsion, by bending the pipe over a saddle placed on top
of the pipe at the bending zone, the bending being performed
by a semi-cylinder shaped support and 3 hydraulic jacks.

Tubes of various diameters can be bent after the correspond-
ing inserts are fitted into the support. The whole mechanism
is mounted on a rigid frame, resting on slides on which the
machine can be moved., The machine is equipped with a capntan
for moving the pipe and an engine of the type UD2 connected

by means of a reducer to the hydraulic pump H-41, Set at
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New Machine for Bending 929 .mm Pipes

2,200 RPM, the engine develops 6 hp. "ne capstan has a capa-
city of 2,000 kg. The hydraulic system covers the performance
of the entire hydraulic installation, consisting of the cap-
stan and 3 hydraulic jacks: The oil which by gravity flow
enters the pump is directed by a slide valve distributor to
the above named hydraulic organs in auch a way that the oil
can pass only through one channel at a time. The article gives
a brief description of the various component units of the ra-
chine UGT-7. From these it follows thet it takes 3 minutes
for the machine to perform a bent.

There are 5 diagrams, 1 photo, and 1 table,
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VISHNYAKOV, N.K.

' y tnovod-
'Fattening and raising cattle for meat in the Ai..d, Zhivo
atvo 23 no,5232-37 My '61, (MIRA 1612)

———

1., Zaveduyushchiy otdelom zhivotnovodstvi Altayskogo nauchno-
isaledovatel'ako?o instituta sel'skogo k}xozyaxetva.

Altai Territory--Bpef ofittle

- . -
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VISHNYAKOV, N. K.

~Tuva
Agriculture—Tannu - .
£ roduction demands ("Vegetatlon of Tuva." g. %;2 Sobolevskay
getECh?(d Vli'zgns'akov, A, A, Lysenkov). Korm. baza 3 no. 3,
y N. K.

Library of Congress, July 1952. Unclassified.

st of Russian Accessions,
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VISHNYAKOV, N.K.; YANCHILIN, L.V. Prinimali uchastiye: ABRAMOCHKIN,
~*%°A.; GUSEV, R.G.; IVANOV, P., red.; HELOVA, N., tekin.red.

[Livestock feeding in the row crop system of agriculture]
Kormlenie zhivotnykh pri propashnoi aisteme semledeliia., Mo-
skva, Sel'khozisdat, 1963. 133-p. . .- (MIRA 16:8)

1, Nauchnye sotrudniki Altayskogo nauchno-issledovatel'skogo
instituta sel'skogo khosyaystva (fur Vishnyakov, Yanchilin,
Abramochkin, Gusev).

(Feeding) (Feeds)
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YEGOROV, Leonid Andrianovich, kand.tekhn.nsuk; ROZANOV, Vledimir
Grigor'yevich; kand,tekhn,nsuk; VISHNYAKOV, N,N,., kand, tekhn,
nauk, retsensent; LUBENEPS, V.D.,“Eif#itexhii#ifbk, red.;
LEZHNRVA, Ye,I., red.izd-va; BL'KIND, V.D., tekhn,.red,

{Piston-t,,. -ty compressors for motor vehicles; theory, design,
constructiui, i issting] Avtomobil'nye porshnevys Kompressory;
teoriia, konstruktsiia, raschet i ispytanila, MNoskva, Gos.

nauchno-tekhn,isd.z=. hinostroit.11t-ry, 1958. 235 p. (MIRA 12:2)

(automobiles--Brakes)
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VISHNYAKOV, N. H.

VISHNYAKOV, N. N, =~ nTnvestigation of the Subecequent Action of Preunztic Traxing Drive
Gears." Sub & Dec 52, Military Order of Lenin Acadery of Armecred ard Yecnanized

Troops of the Soviet Army imeni 1.V, Stslin, (Dissertation for the Degree of
Candidate in Technical Sciences.)

S0: VECHERNAYA MOSKVA, January-December 1952

.

it [ B
(193] L 28]

STz (P pe iy T .
Fpciad lelopiings - 17T -

-
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VISHNYAKOV, Bikolay Niko}ayovi;t_:_t‘x_; MASHCHENKO, AF., red.; GALAKTIONOVA,

B.lley VO .rod,

{ad justment of the 1aAZ thre

e-axle motortrucks) Regulirovka

trekhosnykh avtomobilei IaAZ. Moskva, Nauchno-tekhn.izd-vo

M-va avtomobil'nogo transp.

55 p.

i ghosseinyka dorog RSFSR, 1960.
(MIRA 13:10)

(Mot ortrucks)
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PHASE I BOOK EXPLOITATION S0V/5458

Girshovich, Naum Grigor'yevich, Doctor of Technical Sciences, Pro-
fessor, ed.

Spravochnik po chugunnomu 1it'yu (Handbook on Iron Castings) 2d ed.,
rev. and enl, Moscow, Mashglz, 1961, 800 p. Errata slip inserted.

16,000 copies printed.

Reviewer: P, P, Berg, Doctor of Technical Sclences, Professor; Ed.:
I. A. Baranov, Englneer; Ed. of Publishing House: T. L. Leykina;
Tech, Eds.: O, V. Speranskaya and P, 8. Frumkin; Managing Ed, for
Literature on Machine-Bullding Technology (Leningrad Department,
Mashgiz): Ye. P. Naumov, Englneer.

PURPOSE: This handbook 18 intended for technical personnel at
cast-iron foundries. It may also be of use to skilled workmen
in foundries and students speclallzing in founding.

COVERAGE: The handbook contains information on basic problems in
the modern manufacture of iron castings., The followlng are dis-
cussed: the composition and properties of the metal; the making
of molds; special casting methods; the charge preparation; .melting

Car

by ez e 3
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Handbook on Iron Castings Sov/5458

and modifying the cast iron; pouring, shaking out, and cleaning
of castings; heat-treatment methods; and the inspection and re-
Jection of castings. Inrormation on foundry equipment and on

the mechanization of castings production is also presented, The
authors thank Professor P, P, Berg, Doctor of Technical Sciences,
and staff members of the Mosstankolit Plant, headed by the chief
metallurgist G, I. Kletskin, Candidate of Technical Sciences, for
their assistance. References follow each chapter, There are 287
references, mostly Soviet.

TABLE OF CONTENTS:
FPoreword [N. G. Girshovich]

Ch. I. Composition and Properties of Cast Iron (N. G. Girshovich)
1. Equilibrium diagram,classification, snd the structure
of cast iron
2, Effect of various factors on the structure of cast
iron

R

Card-2/31
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‘Handbook on Iron Castings S0V/5458
3. Casting properties of cast iron and phenomena related
to them 16
4, Mechanical properties of cast iron 24
5. The process, chemical, and physical properties of cast
iron 33
Process properties ‘ 33
Chemical properties 33
Physical properties 37
6. Selecting the composition of iron for casting 40
Bibliography 66
Ch. II. Planning the Mold-Production Process 67
1. Principles for selecting the mold-production method (1. A.
Baranov) 67
2. Geometric accuracy of castings and methods of improving
it (F. D. Obolentsev) 70
3. Easy manufacturabllity of castings (N, V, Vishnyakov) 75
4. Belecting the position of a casting In the mold (M. M.
Vyshemirskiy) 87
Cand_s/gi.
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SOV/137-57-1-745
Translation from: Referativnyy zhurnal. Metallurgiya, .957, Nrl, p 96 (USSR}

AUTHOR: Vishnyakov, N. V.

S —

TITLE: Increasing the Productivity of Labor in the Manufacture of Sand Molds
(Povysheniye proizvoditel'nosti truda pri iz gotovlenii peschanykh
form)

PERIODICAL: V sb.: Povysheniye proizvoditel'nosti trt da v liteynom proiz-ve,
Moscow~-Leningrad, Mashgiz, 1955, pp 7-80

ABSTRACT: The following measures are essential to inc ease the productivity of
labor in the manufacture of sand molds: Me hanization of ramming
the sand and, particularly, integral mechanization of the entire tech-
nological process; adoption of production-li :e techniques and methods
oi coordinated shop operations: mechanizati »n of transportation of
mold mixtures to various consumer stations adoption of a standard
mold mixture; standardization of flasks, gr des of alloys, etc.;
proper organization of operating stations; it 1provement of the
machinability of.cast components, etc.

Ya. M.
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* "\ VISENTAKOV, N.V.
- sand molds. LIzd. ]

r Increasing ths precision of castings made in (MIRA 11:6)

POMASH 45:190-197 '58.
1o (Pounding)
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VI&IKYAIOV. Pavol

Artistic photography in the service of peace and frisndship. Sov.
foto 20 no.6:1 Je '€0, (MIRA 13:7)

1. Redaktor zhurnala "V zashchitu mira®.
(Photography)
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I; q,tekhin, rnauk
RYzZHOV, E.V,, kand, tekhn.nauk, forscnty VIG H”,[_'{; ',,_;'3" kan
ibting tools working

Determination of the dimenaional wear of ¢ 916370 S 163

wvith heavy feeds. Vest. mashinostr. 43 no. (MI}.IA 16110)

PRt NCEEE B
TR TG B PR
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RYZOV, E.V., kand,tekhn.nauk, dotsent; VISHNYAI(OV P, ] kand telhn.nauk
Dimensional wear of hard-alloy cutting ‘tools, Vest.-ash,
& n0.3 77“‘79 l'h' '620 (l’{IRA 15:3)
(Metal-cutting tools--Testing)
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VISHENYAKOV, P. A., Cond iuech oci -- (diss) "Reseprch into soume CON-
struétions of herd-alloyed drills in drilling of construction ztecles
and cast iron.” lMoscow, 1960C. X pp; (lMinistry of Higher and Leconiary
Specialist Education REFSK, roscow Automechanics Inst); nunbir of
jes rot given; price not given; (KL, 22-60, 1%6)
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RYZHOV, E. V., kand, tekhn, nauk, detsent; VISHNYAKOV, P, A,, kand,
tekhn, nauk

Vest,
Temperature deformations of hard-alloy cutting tools .
mashinostr. 42 no,12:63-65 D '62, (MIRA 16:1

(Metal-cutting tools)
(Thermel stresses
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SHEVCHENKO, N.A.; VISHWYAROV, P.h...
Dynanic study of the design of hard-alloy twist drills used
in steel machining. MNauch.dokl,vys.shkoly; mashe i prib.
no.1:192-199 '59. (MIRA 12:8)

1. Stat'ys predstavlena kafedroy "Matallorezhushchiye stanki 1
instrumenty" Bryanslcogo instituta transportnogo mashinostroyeniya.
(Twist drills)
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VISHNYAKOV, P,M.; TOLMACHEV, I.P., red.
M

e e a1 KRN
[Production of butter in Vologis Province by the continuous
process] Proizvodstvo vologodskogo masla na potochnoi 1inii;
iz opyta raboty Krasnosukhonskogo maslozavoda Vologodskogo
sovnarkhoza, Vologda, Vologodskoe Mmizhnoe igzd-vo, 1959. 14 p.

(MIBA 13:12)
(Vologds Province-~Butter)
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VISHH‘IAKOV F.T,, inzh,

Construction of subway tunnels by mechanized skhielde w
preliminary forcing. Trunsp. strol, 14 no,.b147-4E Je V4
(ks 1212)
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'VISHNYAKOV, P, T., inzh.; PYZHOV, M, A., inzh,; KHOMENKO, O, Ye.,
inzh,

Continuous organization of work in the construction of
tunnels, Tranapstroi 13 no. 11:23-26 N 163, (MIRA 17:5)
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VISHNYAKOV, P.T., inzh.; KHOMENKO, O.Ye., inzh,
[

Decrease in the cross section of subway tunnei; ;;g g;ctor
in the lower of their cost. Trans, strol. 13{mW0.8:
Ag 163, e (MIRA 17:2)

1, Stroitel'stvo Kiyevskogo metropolitena,
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AUTHOR: Vishnyakov, R. D.
TTTLE: & case of transi{ent procees gnalyeiy in ~hyratron cirecuirs TIE;

SATKCE- AN SSSR. Sibirskove ctdelenfve. Tzvestive. Seri{va tekhnicheskikh nauk,

TOPTIC TAGS: thvratron circuit analvsis, thyratron circuit transfent behavior,

PR B B A L . . y et v A

ABSTRACT: FExperiments carried out by the author showed that one can achieve an
accurate theoretical calculatton of the tehavieor of thyratren-contatning cir-

raftae ~vy 4F mep rglag dintes arcrnt macaligrictse Af rhe thyrgrrean snaracioae
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SHENTERGY ) o) kande e in, mauvk

Hethod for sSrea=ing dyspepsis cf o=lves, HIT 6 no,3icl
(MTRY 1716

Mr ‘64,

1. Predsedatel' assveta Nauchno.rerhnichaskogo obanchest:
Kurskoy veterinarnoy laborater !, waveduyushchiy otdcl“m

blokhimii Kurskoy vetarinarnoy isturanerii (for Fheruvimey.,
2, Zaveduyushenly kafedroy voio~inerid i biokhimdd Rurskogo
gel'skokhozyaystvenneg~ fnstitux (fer Viszhnyakov,,
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VIaHhYPIUV, P,y DOVEHENEO, Ta.'a; LYSHRELNS, DuS.; SYRKIN, Ya.ld.

. e L4 ..a»-

1ls witl mperatures, La2ft, . gai.
lisw cerents for wells wilh ni ign nottom lempera ‘(‘TP B
prom. no..4:20-23 G- &3,

i. Gosudarstvennyy inatitutl po proyektiroveniyu tsbmentnykh zavodov
v yuzhnykh rayonakh SSSH.
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siflimanite deposits in Afiddte Asia and in the Creek Istand
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hanxite deposit in Beaux, France, and the Aytshire (Scet-
 fand) deposit of bauxitic clay. v. H. Gottschall
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VISHNYAKOV, 6,0,

Poieibility of using brecciated minerals for clarification of the
periodioity and evolution of sedimentary bed accumulation. Dokl, AN
93 no,6:1099-1102 D 'S3, (nzaa 6:12)

1. Voroneshekiy gosudarstvennyy universitet., Fredstavleno akademikom
D,S,Belyankinys,
(Breccia) (Sedimentation and deposition)

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860110005-9"



‘_ 'PPRVED FOR RELEASE: 09/01/2001

NEREA 1 CIA-RDPSG-
R s e s ey 3001860110005-9

REJCRRERSIER I ST R R S
; ' 4 ARt S W SIE

<

VISHNY AKOV, S.G., profe, otv. red.; GRISHCHENKO, M.N., prof.,
&a53-DMITRIYEVSKIY, V.S., dots., red.; LARIONOV, A.K.,
prof., ed.; PLAKSENKO, li.2., dots., red.; TOCHILIE, M.S.,
prof., red.; PRECRRAZHENSKAYA, V.H., dots., red.; KHOZEAIEOV,
N.P., dots., red.

[Geoclogy and ninerals of central Chernozen provirces; trans-
actions] Geolcgiia i poleznye iskopactye TGentral'no-
Chernozemnykh oblastei; trudy. Voronezh, 1zd-vo Voronezh-
skogo univ., 1964. 334 p. (MIR4 18:2)

1. Mezhoblastnoye geologicheskoye soveshchaniye po geologii
{ mineral'nym resursam tsentral 'nochernozeunykh oblastey,
Voronezh, 1962. 2. Voronezhskiy lesotekhnicheskiy institut
(for Grishchenko). 3. Voronezhskiy gosudarstvennyy universi-
tet (for Preobrazhenskaya).
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VISHN!AKOV S G

Heathering surface on Devonian clays in the Tikhvin bauxite-
bearing region, Kora vyvetr. no.5:257-268 163,
(MIRA 16:7)

1. Voronezhskiy gosudarstvennyy universitet,
%Tikhvin region—Weathering)
(Tikhvin region—-Bauxite)
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BOGUNOVA, L.S.; VISHNYAKOV, S.G.; KHPZHAINOV, N.P,

Stratigraphy of Carboniferous sediments in the Kursk Magnetic

Anomaly. Mat.po geol.i pol.iskop.tsenty.raion.evrop.chasti

SSSR no.5:75-82 162, (MIRA 1636)
(Kursk Magnetic Anomaly—Geologf, Stratigraphic)
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